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Abstract 



PURPOSE:To provide a new cyclohexanetriol derivative useful as an intermediate for lalpha- 
hydroxyvitamin D derivatives. 

CONSTITUTION:The compound of the formula [R<1>-R<3> are each H or OH- protecting group; X is O, 
CHCH20R4, CHCHO, or CHC02R<5> (R<4> is H or OH- protecting group; R<5> is lower alkyl) ; Y is H; Z 
is OR<6> (R<6> is the same as R<4>); or, Y and Z are combined into single bond, X and Z into =N)-, 
=CHCH(OR<7>))-, or =CHC02- (R<7> is H or lower alkyl)], e.g. 1,5,6,7,8,8a- hexahydro-6- 
methoxymethoxy-3-methoxy-3H-2-benzopyran-7,8-dioL The compound of the formula is useful as an A-ring 
constituent in synthesizing 1 alpha- hydroxyvitamin D derivative bearing a substituent, esp. at 2-site, for 
example, being useful for synthesizing 2beta-hydroxypropoxy-1 alpha, 25-dihydroxyvitamin D3 promising its 
clinical applications as a medicine for osteoporosis high in blood sustainability. 
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B*0 I o» J 
OR 8 

R\ R*:fe£tfRMS^-£fcteffigfc^ 
= CHCH,OR*g, =CHCHOS*fc«=CHCO 

t ;^^^xa:Ztt-^lc^OT=NO-^ =CHC 
H (OR') 0-**fctt=CHCOi-ai«IU B.^ 
Y«**K^**U R'*J:»R»H**JiI«fctt* 
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HMMI*«>IBH] 




R 3 0 | OB 1 



OR 2 10 
RK R\ *3«fctfRM*H-3:fcfcttftfcD, ft-*** 
Xtta*JH^ =CHCH 2 OR 4 S, =CHCHOS^ 

l _ar> z o r 6 ssa-r^xttY t z hmbk&o 

T*B-&S*L ;^liXtZtt-*l:ftot=NO- 
=CHCH (OR 7 ) O-S^fcH=CHC0 2 -S 

£«u j^YftttoWB^sau 
RM^ftjH^ifcttfiisy^+^asa-r, T^sn 

[3BW©ff*fflfcKW] 
[0 0 0 1] 

-fc tf*5>DB*#. Rfc2 j3-ffifcB&» 

t'^S >D.fc£S£/STS&«>©MfcA-»&a« 
d(keyA-ring synthons) tLT^fftfX 1 a, 2)5, 3^ 

[0 0 02] 

© 1 a - t H n*5/bf* 5 >D«»#**E31lfii LTH 

[0 0 0 3] Jh+»*tt©»Vi*fti8»*illtbT-e© 
la, 2 5-ytFD^>lf^ = >D.H «, Xt 

;p 3 * ft m at * r fc $ nr 

[M£iiU.S. Patent No. 4,666,634 (= 
®mW 6 1 -2 6 7 5 4 9*ftfD MO . H»0A# 



»B¥6-2 5 0 3 9 

2 

[0 0 0 4] 3>n-yi>h^la-tFP+ 
'>H^5>D«9#06«tttLttt» fclAtf* (S) 
- (+) -*;i/#>ft®^i:-r-5^S [J. Org. Chem. 
198 6, 51, 3098-310 S&M) . (R) - 

(-) -*;V#>«:HStrs*8fe [J. Org. Chem. 1 
98 9, 5 4, 3515-351 7^58] , zs#W\* 
•fe>^*;V#>BxXTJ^S«Vi-535j* [Tetrahedron 
Letters, Vol. 3 1 , NO. 1 1 , pp 1 5 7 7 - 1 5 8 
0, 1 9 9 0#JR] AiflCJ:D 1 a-tHD+v'tr^* 
> D mm#<D A - ISM A«5> <A-r i ng syo thons) 
U CD (CD-ring synthons) 

[0 0 0 5] 

[»W«««»ftb^5frSBIH] L*>bft*t& % mb 
*C!>*jflW**D* X*«fcSOBT*±T!i& 

[0 0 0 6] Lj&>*>, ±EXiKlcE«©*SttVim'b 
2-ttlCBSI»£#Lfcl>l a ~ t H D^S/tf^ 5 >D 

^>/D^y- 1 a, 2 5-xfc Fn*->bf*5>D 
*©J;3tc2-ttlCDlj*S£;fr-r*l a-fcKD^>tf 
^5 >DB»#©^*Jca^ RJig&A-»«*«»tt« 

[0 0 0 7] L^LT, *»W©BWtt> A**«"C* 
«fcM»£ffl»IH»£LTm>> &«tt«XeT»S-r 

la-tKa*yWS>DBift 
»IC 2 -ttteB»*£#T* 1 a-kFD+yif^a> 
DB*ff©^*fcBbTA-!BPI*«»tbT«fflajf 

n a.**> h u *-^B**fta«tr«t:» 

[00 08] 

[00 09] 
[ft 2] 




R 3 0 i OR 1 



OR 2 

[0 0 10] 5£<K R\ R>, fc^tfRMiR-^fc** 

XttBSWH^ =CHCH»OR 4 S> =CHCHOSi 
fcli=CHCOiR 6 3£^U Ytt*SWC*ft»C.ao 
Z tt- OR 8 S*a-r*X»4Y £ Z tt-«IC£oTJ|i*S 
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CHCH (OR 7 ) 0-g££fcl=CHCO>-&£iSEL 
te*K£0>#&g£^U R 6 teffi®7;M^S£^ 

cooii] *jMBfc±D««sn*±ea (i) 

5 >D 3 ©£j£#fSlft (A-ri ngsyn tbons) <h LT^M3T& 

t Kn^vtf^5>D3, 1 a, 2 5-vfcKD^vfcf 
^>D S , 1 a-tHD^yh^^/D,, 24-Xt! 
-la, 2 5"ytFD^vt^5>D^i!01a- 

S0»*fc»£at»#3nTtr>S 1 a, 2 4 - vfc HD 
*S"tf^3>Di, 2 2-^^-tf-l a> 25-i^hK 
D^S>tf^5>D 3 v 2 2 -xh KD-2 6, 2 7-y 
^P-la, 2 4-j;tFD^>Ws>Di)a:£<i!)l 
a - h F D*^t^5 >D«»#©ftjSiJi(Bft t LTfc * 

R* 



4 



*m#>xtimxhz>. 

[0 0 12] *W«l»fc^liT, r^ftj fc5§gte v £ 

[0 0 13] ±B-jfct (1) K£t>T, R>, R», R 
3 . R 4 ^J:c;/^fcttRMCctT)T^^n5 6*KS© 

\z <k o t»£ u 5 z&mv&mmxh z> c t &x 

[0 0 14] (i) ^R»co-r^$n-57v;ps 
[ccit. rmMcsmrp. c 2 ~c.7;i^;]/g. Ci- 

;k ^>^jk MJ7;wrn7-fe^;r/Sfc£r 

Ct~C9 7^;^;I/^ 7U-;i«£*m-] :« 
20 Alt* xh^->yj;^-;k 

*^5/*;p#-;k ^>^**S/jtr;iv#-;k 7xy 



I 



(ill) jSR' 



I 

R* 

^>-y;k hux^;k>u;k hy-r vr/ob^i^y^ 

R" R* * 

\/ 

(lv) ^R s O-C-Xjx2ftZl-7)Vn*^7)),*fr&[CZ:x. R b ^ 



&&&7)i>3*isgTmmnx^xh&\,>{m7)u* 

7;k*;V3£3tt>*r] :MA\*. ^h^v^^k ;* h 
* yi h*5/^^;k 1 -x h^yX^K * W 

(V) 5t 
[00 15] 
Mb 3] 



[0 0 17] 
Kb4] 



R 1 

Ri 



V 



(CH 2 )n 

[0 0 16] Ti^n^2-^^y^D7;^;n 

Ha^^-;k fh7tHat:7-M^:^ R 
1 £R*XteR> tR'li^^oT^ 50 



[0 0 18] T7K$n*7il*-;va [~T. R>& 
tfRM*E-fcb<fcM§J|fcO, fi©7 

;p+^S, 7 y -;«x-ttc» - Ci 1 7 
[0019] l^lt, xmmo&mmtLx&mtLh 

^>*Af;k ;* h *x;k xh+y^^- 
;k hux^;Pxu;k hu-ryyntr;k>y;k te 

r t -^^v^^i/y^k tert ~^)li>y^ 
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x;k>'j;k *h*v*3\>k ^^*>Ih^? 
;k l-xh+^x^Sfctt-rh^tHnlf^r^S 
T&D ; R l 7-fe5 1 ;k ^MP^;K 

-Ok ;* h+->*M-Hfctti h*->* 

5/X3\>W*fctt* h+HV^DWHTiD ; *LT 

x;k j* h^HV^D^K t e r t 

;k> U fett h U xf^-> U *fc, R 1 

tRMi-lBfc&^T^y^nfcfU^a^JSr-Sc: J0 

[0 0 2 0] A0»5BA*B*©«BatbTtt» R 1 
7-fe^k t e r t -Zf?)V¥ ^fri/*) 
X\t t e r t -^y7x-Jk>UMT*D ; R 2 

R»©»*tt, 7-fe^Jk *h*->*^;k 1-Xh4 
yXfJK t e r t -^y^fJk>UWHt e r 

t e r t-^y^^y'JiHTiS. £fc> R 1 2? 

[0 0 2 1] R*fc£tfR 7 #^L5£<£&7;U* 

WAtf, *3\>k x^;k ^Pbr;k -f 
v^otrjk ^;k -fyr/^k t e r t-^;k 

t>, ^^;k x^;k >rv^Difji,a*«»58T?*s. 
[0 0 2 2] L^LT, (I) T^StX-Mb 

7W;k. bryia-f ;k ^>y-f;k ^h^x*^ 30 
#x;k xh*v*;ktf-;k hux^;k>u;k MJ 
-Y V7*De;i/y'J;k tert -^;k^^^y ! J 
;k tert -^y7x-^y'j;k ;* h+v^^ 
;k ^ h^yX h^i^TMk 1 -X h^^x^J^fc 

7-fe^;k tr^n-r;k ^>y-f;k ;* h^sot/^x 

3R 7 




*RMS-&»c&oT-fy:/n£Ux>3£^fcL ; R 8 te 
tKXIB^ 7-fe*;k tfytn-fjk ^>y-f;k ;*h* 
xh^^jptok b'Jx^y'J 
;k hu-f y^Dtr^>y;k tert-^w 
;k>u;k t e r t -^;i^^7xx;k>u;k * 
->*^;k ^h^yxh+y^m l-xh+yx^ 

^TRift&mm^ 7-fe^;k tert 

y;^u;w*&tt tert -y f 5 1 Jk^7xx;k>'j;i/S 

£g*>L ; R l #**ISH\ 7-fe^Xti* 
#XJ«S*to-r*\ g^ttR 1 tR J «-^!C^:t>T-r 
V^d t! l Jr>S^Sbt ; RM^tK^M^ 7-fe^ 
;k ;* h + S^^Mk 1 -X h+yX^k tert- 
^^y^f^y'JJI/Xttt e r t -^il/y7iXjl/ 

[0 0 2 3] *36W©{k^*tt, *<Dtt&g©S£itC>& 

[0 0 2 4] iOk-^l : X£Z#-«K:fcoT=NO 
-a**t>LiE-bTYd<**H^T*^«^CDSC (I) 

[0 0 2 5] 
[ft 5] 



OA) 



R 5 0 | 

OR 2 

[0 0 2 6] T3KSnSfl?&tt; 
#)V-72 : Z^l;a:oT=CHCH (O 
R 7 ) 0-g££te=CHCO*-££3c:bU ftTY 
^**HT-"C**«^©SC (I) -rs^r 

[0 0 2 7] 
[ft 6] 





[0 0 2 8] T^n^ft^fe; 
9)\r-?Z :X#lt*BHP, =CHCHiOR<S> =C 
HCHOgXl*=CHCO*R s g£^;bU flTY^ 



50 
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[0 0 2 9] 




OR 2 
(ID) 

[0 0 3 0] T^n^ft^ft. 

[0 0 3 1] T££&X;gA»;:i3#£a£ ( I - 1 ) ©ft 
^W»-yn:, it (i -6) (i -7) ©ft 

*tt**iOP-:/2 *LTjC (I - 2) , (I - 
3) . ( I — 4 ) , ( I — 5 ) > (1 — 8) * (I - 
9) (.1.-1 0) <Mc£%lft>?)\r--7Z\zmrZ>. 



(5) &H¥6-2 5 0 3 9 

8 

* * [ft7] 




OR 2 
(IE) 

1(7 [0 0 3 2] **W©>'^D^*^>hU*-;VRW* 

[0 0 33] . 
Hb8J 
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&W6-2 50 3 9 



10 



nn H ° ^ 




HO' s *0H 
OH 



R0 \ B °Y^0H R( N / 

r s 0 AyAoB» R'O^Sf^GR 1 



OR 2 

IX 



"Mo, 

OR 2 

r 3 o / t\r 1 

OR 2 

IV 



R 3 0* T *0R J 
OR* 

HO 



R'SOtOv , HOv > 



HO 7 i *0R 

OR" 

VI 




R 3 0 / 


V" 






1-3 


i 




/C0 2 R 5 



HO 7 T ^OR 1 
OR 3 

VII 

Noa 

11 I 

N — 0 

R'O^ Y X 0R J R 3 0't\r 1 
OR 2 OR 2 

"V \ 



u 

C( 

OR 2 

III 



0 OR 6 





[0 0 3 4] ±i2&5$tK R 1 , R*. R 1 * R\ R 5 * 

£gu r' »7^*;va (09Atf> ;*^;«> x^ 

[0 0 3 5] ±&&feXWA\Z7fi-t&JLn<DK)fo\ZZ>^ 
[0 0 3 6] V>nh-;V (X) fr&«ttfc«£lHE-fl!> 

3, 4. 5, 6-tt«>*iiawiasn&i?*>-^ (i 
x) *^Ttt^*-;w (ix) ta^*-^ 



40 \zm, 1-2 0fg*;P©^*^;U*;kk75 FS^^P 

^©flKfcJMtrs ^ tic J: D?l^;i/ hxxfi^§ 

£0, *K^ff®f^nfc5-^4ir>-l, 2, 3. 
4-^h^*-;^## (viii) 
#flM*n&5-^*-fe>-l. 2, 3, 4-fh7t 

50 -;U3§2i# (viii) £#£fcffiv>&#aE£i;:tt 
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11 

2, 3, 4--5rh7*-MiS# (VII) £ft-5 ft 
[0 0 3 7] 3. 4-&<D&&&m2tLttb-'\*-t> 
-1, 2, 3, 4-fh7t-^fi: (VII)H 
t'JyX hyx^jV75>ft£cD£3©ff£Tfc, 1 

x^x^ny K&i:<Dx;p*-;WBHt» 

KO#aT*fcl43F»«ETfctt- 3 0-&8 0C©&& 
3. 4 -&©;W*«&£n*: 
2, 3, 4-hUtHP+y-5-Mt>-l-^ 

(vi) caw*. 

[0 0 3 8] (VI) tt«ftlCflE^X 

KB*!* USA. K»*U»>A, 

^itCJ:D> 3, 4-tt#SaStlfcl ( 2-x#+y 
-5-^\^-fe>-3, 4-$?*-MW (V) £f§5 
££#T#£o 1 , 2 -X#^->- 5 

-3 f 4-5?*-;m*{t: (V) ttD-i?*h*y-X 
XttiB5»*JRSt"r54iai©*JS[U. Kuefner et a 
!.» Liebig' s Ann.Cbem., 1986. 1600-16 

[0 0 3 9] xfr>H (V) tt#ftfc«l>xMJA'K: 

*»-f«. WAtfv Rxtf+^Ffc^y-Jk x^y 

©^FStt*«K:»*l^ :>7>{k*jy}A, ~>7>fb^ 
bUOA* ->7>fcT^*>^A&^5/7yfc»fcR 

(CAD* 3, 4, 5-h'JtHD^>-6-A/f-h 
y;^«fctf-t©*»S«»* (IV) *»«Ct3^T# 

[0040] »6ns-Mj;v (IV) fci&SCJSCT 
MtcU 3, 4, 5- 

;kfe,ktf-£©*sa&&# (no 

[0 0 4 1] 7*xhH (I I I) fc 
HP^y;V75>tS*^t, t^vA (1 I) 

[0042] n©j:3fci/T»en«*Ba**«ai$n 

£3, 4, 5- 

*>A (I I) ^Sjfc/^VX ^DD»A, ^DD 
X*X h^XX ^**H->ft£©TStt*«fc»i» 
U h>Jx*>7S>, tr>J>>>^:2<D»«©#ftT* 

mmm* b y #aJi*& ten -r/^ 

fc£©&fl;3?££r-2 0-&3 0*CT£&3ii:*;itfc: 
AD* 4^tfcxh«JW^>H^l, 3-;KS^f#JD 
L^L^'>^n^U->hiJ^--;Pii^«: (I -1) 



(7) #§i¥6-2 5 0 3 9 

12 

[0 0 4 3] v^D^\^>h'J^-^^# (I- 

1) **y-jk x*y-;k rh7tHD77> 

*-Jl«3H* (1-2) $ff-5^i:)&tT#S. 
J0 [0 0 4 4] ^D^>hUt-J^««: (I- 

2) »*Sfc«V>fckT*c£K*rK y^DA^y 

hu*- mmt d-3) ic^^an^s. 

[0 0 4 5] ->^0^+U->hU^-^R»# (I- 

3) te^&tcSEK WZtiVjT-J yt- B& 
^(c<k07;i/n^v*;i,#x;M5 1 ^>S^AL, * 

(1-4) 

[0 0 4 6] 5/^D^U->hiJ^— JPSI«# (I- 

>MJ*-;mb»# d-5) feff^ct^Tfrs. 

[0 0 4 7] SIC v£D^*1*>HJ:*-;l4K«* 
(1-4) ^fctt^^D^U-^hU^-;^** (I 
-5) ***flS^-fV^^7;P5->>A, *#ftU5 1 
^A7;i/5X^A. *9?HttfX*h*vXh*v7;i^ 

a. jjciR&y^Ahy-f y^;V7;P5-^Aft£T 

^n^+t*>hy*-jMe§*# d-8) 

[0 0 4 8] ^^D^*U->hy*-;PH»# 
(1-2) ©fflJg*SIS£*x:7>f y (MtlllAK^ 

zitfcAD. ^n^*tf>HJ*-;wB»* (i - 
6) *#*ci#*e*5. 

[0 0 4 9] ^n^*tf>MJ (I - 

6) tt*ttrrav\ x^^;w$*s^^v^ 

>hy*-;i^3l# (i-7) ^^ct^T^^o 
[0 0 5 0] v^D^\^>hy^-;v (i-7) aty- 
h7tHD77X **y-;k x^y- 

v^n^\*i^>hy^-;i,S^ (i-5) ^"T* 

[0 0 5 1] S^l:, ^n^*u->hy*-;m»flc 
50 (I - 6) }t. tt87;^-;M», JMMM-hUSA, 
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13 

*BMfc>J^£A* *KflS*y»>A- *»ft/t»J^A, * 
HJ^A^h^v-K* ^hUOAxb*vKft£©i&g 

# (I - 9) *ft*t£*«T#*. 
[0 0 5 2] 3/^a'\*U->h , J*-^B3lfl: (I - 

fi-f*<5*& [fh^^HP/ W^— X (Tetrahedron 
Letters) IS3 1t^ 1577-158 OH (1990 

[0 0 5 3] 5^^ o^*U->h»J 

(1-9) 14, 5/^D^>h'J*-MI*# (I - 
2) KvU;Wgt&XX^££j££-t*\ &V>TPeterson 

K«R«;ic*rr ^ t \z & o t t>« * c t *. 

[0 0 5 4] 5^n^*U->MJ*-^«*ft (I - 

9) a* ftmzft^x*T)i>m$:*m{V)3 L 'yA7)v 

( I - 1 0) £ft*C£a*T€r*. 
[0 0 5 5] £©J:5lCbT»e>n5v£n-N*1J->h 
(I) BMERJSXSAlcfcttasS (I 

-l) &v>b (1 — 1 0) <wt&*] ©s*B^»^e> 

[0 0 5 6] J&>< bT»6tl*'>^a^\*tJ->hU*- 
»B£# (1-8) tt, 2-tt©*»«*bUx^;V7 
try i?>fc£cD#ftT\ «^^>x^x;k 

A* ^SlfthUxWP^SRU^A&ii-CJHTC-rSJ: 
i:(CJ;D, *>^da,^u->s;*-*BI»# (XI) let" 4? 

sMuafiR»tUT4ao«> 5 b©T7ftD, ^nsftgEft©* 

&\Z£.r> [MAtf, E. G. Baggiolini et ah, I. An. 
Chem. Soc, 1 0 4 , 2945-2948 (198 2) 

a -fc Fn*3/tf *3>DBW#fcW< ^tOT^S. 
[0 0 5 7] bjfr'b* *R9J©$^Da^>HJ*- 
»B»*I** 1 , 3 - tt©*fc&-r 2 -ttfcfc*^** 
fl/WSO^ £©2-&©*&g£fOTbT2-ft 50 



5 0 3 9 

BST*fci£>©A bTWWfcflfflTS - 

;i«3M* (1-8) cD2-&co^Str3-t:Hn^'> 
7d V)\,&%mx~?Z> £ t \z <fc DTK* 

[00 58] 

[flS9] 




(XII) 



0-CH 2 CH 2 CH,-0H 
[0 0 5 9] TjR£ft<&flS'&tt££jSU 2fc^-cc:©fc 

^tt [«Atf, E. G. Baggiolini et at., J. Am. Che 
d. Soc, 1 0 4 , 2945-2948 (198 2) $ 
1] K^&bfc^&lCJ:9 1 a-tHD^>W5>D 



[00 60] 
[flsl 03 




OH 



0-CH 2 CH 2 CB 2 -0H 



[0 0 6 1] T*3W2 IS-k HP+^D**^- 
1 a, 2 Ho*^lf^S>D»ftIBft'r*Ct** 

[0062] 

[0 0 6 3] ##01 1 

[1. 2:3, 4 -IfX (i^^Jiot^U^^v) 
- 5 - 'Vfr-fe 3, 4:5. 
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(9) 

15 

DtTUx> - D - T>- h-;H 2 8. 5 gfCN, N - 
y^WMA75 Hv^^7ir^-^2 0 Oml £ 

i o oxxziBmisXtfs-frzmjkVit. 10 

lSOrfcU feKS&l 0 Oml &<PV*3 

<Dfett£*rr*l, 2:3, 4 -tfX (S^^loi^l/ 
>y^^v) -5-^t>£60. 7 g|fc (W5 
4%) „ 

[0 0 6 4] NMRX^ V)V (9 0MHz, CCh) 
5:5. 90 (ddd, 1H, J = 5. 7, 10. 2 f 
17. 2Hz), 5. 13-5. 52 (m, 2 H) , 

4. 37 (ddt, 1H, J = 0. 9, 5. 7, 7. 6 20 
Hz), 3. 8-4. 2 (m, 3 H) , 3. 7 0 (d 

d, 1H, J=6. 6, 7. 6Hz) , 1. 41 (s, 
9H) , 1. 34 (s, 3H) 

1 RX^^ h)V (neat, cm 1 ) 

2 9 8 4. 2 9 3 2, 2 8 8 0, 1 4 5 5, 1 3 7 8, 
1 2 5 0, 1 2 1 4, 1 1 54, 1 1 2 0, 1 0 6 5, 
99 3, 924, 84 6, 512 

mm 

[a]s = 4. 18* (c = 2. 00, CHCU) 

2 30 

[3, 4- (S^^M^l^v^v) 
> - 1 , 2 - i>*-)MD&&L] m*sW 1 ^ckD^^nfc 
1, 2 : 3, 4 - IfX W;M5 : ^>^v') - 
5-^ir>3 6. 8 gtC*»^3 0 0ml^*6 

om i £jdx, smti 4 mmnvtz®, 

OAofcS 0%*ifttMJW*S^5 0 0ml £4> 

- 5 - ^*fe> -1,2- 13.5 g?§£ 

(©^4 4%) „ . 

[0 0 6 5] NMRX^ h;V (9 0MHz, CCh) 
5:5. 93 (ddd, 1 H, J = 5. 9, 9. 1, 1 

5. 3Hz) , 5. 17-5. 5 2 (m, 2H) , 4. 
42 (dd, 1H, J = 5. 9, 6. 4Hz) , 3. 5 
-3. 9 (m, 4H) . 3. 0-3. 4 (brs, 2 
H) , 1. 4 2 (s> 6H) 

IRX^hJKneat, cm' 1 ) 50 



#Bl¥6-2 50 3 9 

16 

34 1 4, 2 9 8 4, 2 9 3 0, 2 8 7 8. 1 7 2 7, 

1 6 4 5, 1 4 5 5, 1 4 2 8, 1 4 0 7, 1 3 7 1, 

1 2 5 0, 1 2 1 4, 1 1 6 8, 1 1 2 0, 1 0 5 5, 
9 2 5, 8 7 4, 8 1 2, 7 7 9, 7 34, 6 6 4, 6 

2 1, 5 11 

mm 

[o]» = +4. 66° (c = l. 07, CHCh) 

mm 3 

[3, 4- &*T)VM-\s>i>it*=s) - 2- tKD 

- 5 - ^-fe> - I -i)}, p - h)VX>Z)V*j- 
-hO£f&] 3, 4- (vp*^;M^U>vi-^v) - 

5 - ^\^ir> - 1 , 2-i?*-)V9. 7 7g£tfUv> 
15 5ml, ^OP»A52ml^U OlCrffi 

ftp - h;vx>x;p*x;n i. 3 9 g&4®\zftWT 

'J>L??mZtc. 0 < CT6^«^L, *GDAofc6N 
<D&mz&\% vX^X-T^T&flLfco 

*T*3, 4- (v^^;M^V>y^v) -2-fcK 
n*~> - 5 - ^*i*> - 1 - -iM P - h^X>3Jl/ 
*;f--h£l 7. 8 8gffc. 

[0 0 6 6) NMRX^hil/ (90MHz, CCh) 
(5:7. 80 (d, 2 H, J = 8. 2Hz), 7. 35 

(d, 2H, J-8. 2Hz) , 5. 87 (ddd, 1 

H, J=6. 4, 8. 9, 17. 3Hz) , 5. 15- 

5. 4 9 (m, 2 H) , 3. 5 8-4. 5 0 (m, 5 
H) , 2. 45 (s, 3H) , 1. 37 (s, 6H) 
IRX^h^ (neat, cm 1 ) 

3 5 0 8, 3 0 8 4, 3 0 64, 2 9 8 4. 2 9 3 2, 
2 8 8 2, 1 6 4 7. 1 5 9 7, 1 4 9 4, 1 4 5 3, 
1 3 6 9, 1 3 0 8. 1 2 9 1. 1 2 1 3. 1 1 7 4, 
111 8. 1096. 1063, 980, 930, 89 

6. 8 7 3, 8 3 4, 814, 691. 664, 55 
2,-5 14 

mm 4 

I, 2-x#*~>-3, 4- ii/^iv^vyy** 

- 5 - s\*±><D^m 3, 4- (y*3-)V*J-V 
)U p-HH>XMt-M7. 8 8g£;*^y — 

jv 8 0 m 1 \zmm u h u a i i . 

1 1 gfciSJATl 5»Ba#Ufc. £*&£*fe5-f h£ 

SfcLfc, MJETKfclgU T^©&tt£*-T*l, 2 - 
X#*v-3, 4- (^^;v^^u>i;^v) -5 

[0 0 6 7) NMR^Ml^ (9 0 MHz, CCh) 
5:5. 90 (ddd, 1H, J = 6. 7, 9. 8, 1 

7. 2Hz) , 5. 2-5. 52 (m, 2H) , 4. 3 

6 (dd, 1H, J = 5. 4, 6. 7Hz) , 3. 61 
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(dd, 1H, J = 5. 1, 5. 4Hz), 3. 09 
(ddd, 1H, J = 2. 6, 4. 1, 4. 9Hz), 
2. 83 (dd, 1H, J=4. 1, 4. 9Hz), 

2. 70 (dd, 1H, J = 2. 6, 4. 9Hz), 
1. 44 (s, 6Hz) 

IR^ HMneat, cm' 1 ) 

352 0, 2 984, 2928, 1725, 1659, 

1 5 9 7, 1 4 9 4, 1 4 5 4, 1 3 5 8, 1 3 0 6, 
1290, 1 25 0, 1212, 1188, 1176, 
1120,1095, 1071, 1003, 919, 8 
7 6, 8 3 6, 8 1 6, 7 7 8, 7 1 3, 6 9 0, 6 6 

3, 5 7 1 , 5 5 4 

mm s 

[4, 5- (v^^M^U^^v) -3-tHn 
6 - ^7x>nMJJI/ fi»5»vif*S/ 
")A*j8«5 0ml Sri O^CtCfripb, v7>ft±h'J 
•^AlO. 2 3 g&«j»$-&tt^J:3lC^b'roJpA 
fc. 1 01CT4 5#M»#LAfc, 1, 2-X#*->- 

3, 4- (v^^M^l/Vv^v) - 5 - ^v*-fe> 
7. 6 1 g£*9J-)l3 Om 1KS#U 5B»bfcV> 

«f*ttB»v^*>^ATtt«b. SETfc««bfc. » 

b, TEO*tt**-T-64, 5 - (y^^M?l/>^ 
- 3 - t Hn*-> - 6 - 'V/^xMJJV* 
2.11 gflfc. 

[0 0 6 8] NMRX^hiP (90MHz, CCU) 
5:5. 94 (ddd, 1H, J=7. 6, 10. 7, 
18. 3Hz), 5. 2 5 — 5. 5 5 (m, 2 H) , 

4. 40 (dd, 1H, J = 7. 6, 8. 0Hz), 

4. 0 8 (m, 1H), 3. 7 6 (dd, 1 H, J = 

5. 8, 7. 7Hz), 2. 64 (d, 1H, J = 5. 
9 Hz) , 2. 6 3 (d, 1 H, 6. 4 Hz) , 2. 4 
6 (b r s, 1H) , 1. 4 2 (s, 6H) 
IRX^ HKneat, cm" 1 ) 

3 44 6, 3 0 8 6, 2 9 8 6, 2 9 34, 2 9 8 2, 

2 2 5 0, 1 64 5, 1 4 5 6, 1 4 1 1, 1 3 7 2, 
1215, 116 8, 1121, 1068, 991, 9 

3 3, 8 7 3, 8 1 0, 5 1 1 

mm e 

[4, 5- (5?^^;M^W>^**M -3-*h* 
y^h + y-6-^T>-hU;K^)^ 4, 5- 

^\yr->xhU;V2. l 1 8\zi?-fy~fu¥)Vx?)V7 
a>9ml £iJDA, O^TO'CT?^ h^WPU 
H2m 1 £4>bfo;taAfc. OfCH^lJftt 

i?X^;|/X-x^3 0 0ml T#&b, 1 Nfi&, 
fifbSV*. &&*TJ<i&ft#bfc,> 



(10) #$¥6-2 503 9 

y;^7ATasBbTTE<o«tt&*rs4, 5- (x 

/f;M?U>m-» -3-^h^->/h^->-6 
-^f>-h'JM2. 28g®£ (M8 8X) . 

[0069] NMRX^MP (90MHz, CC 
1 «) 6 : 5. 9 3 (d d d, 1 H, J = 6. 3, 1 
0. 2, 17. 3Hz) , 5. 16-5. 52 (m, 
2 H) , 4. 7 4 (s, 2 H) , 4. 3 5 (d d, 1 
H, J = 6. 6, 7. 3Hi) , 3. 78-4. 00 

(m, 2H) , 3. 4 5 (s. 3 H) , 2. 6 0-2. 
10 SO (m, 2H) ,1.42 (s, 6H) 

1 R7>*<9h)V (neat, cm' 1 ) 

2 9 8 6, 2 9 3 4, 2 8 9 6, 2 8 2 6, 2 2 4 8, 
1 6 4 4, 1 4 5 5, 1 4 1 4, 1 3 8 0, 1 3 7 2, 
1 2 4 5, 1 2 1 6, 1 1 5 4, 1 1 0 6, 1 0 6 2, 
1 0 3 9, 9 9 2, 9 20, 8 7 5. 80 9, 5 1 2 

mm 7 

[4, 5- &*3 L )\,*?\s>z?tti/) -3-^h* 
Y*^-§-^^j--)V**i/J±<D^$L] 4, 5 
- (v*3^M^W>v:**v) 
20 v- 6-Ayr>-h'j;H 5 9. 8mg^»hJH 

>k»#u -7 8r;;c:T0. 5N-*»ky-f v^d 

t^T^SX^Al. 6m 1 - 7 8t:T2&| 

-4 0TCT?3 0»W«*U o^-coicict 

*->$ATtt»Lfc«, WFFMH8U 4, 5- (v 

;*^;M^l/>v**v) --3-/h*5/* K^v-6 

[0070] ±m\z£Qnt>nrz4, 5- (^^;m 

50 ^l">v**~» -3-^ h*^* h^v- 6 -^^f 
9mgSb!Ui?>linl fc«/»U 
t Hn^^75>*l^4 5mg£JnAfc* §MT8 

i§raa#b, »&nrcK*«&yx^;i'X-x;i'"c»R 
b&. R*«*isw*ifi*-c»»b, **a*7y*s/ 
9AT**ufca, sjEETtciSffibfc, »snfca*s 

0, Ti2cDfttt£;Tt*4, 5- (^^;^^l^>^ 
**>-) -3-^ h^v^h^^-6-^^7 1 ^— 
^>A5 8 9. 5mgSfc (W5 2%). 

40 [0 0 7 1j'NMR^hJP (90MHz, CC 
1«) 6:8. 0 2 (b r s, 1H) , 7. 6 2 (b 
s, 1H), 7. 49 (t, 1H, J = 6. 4Hz), 
6. 93 (t, 1H, J = 5. 4Hz) , 5. 64- 
6. 10 (m, 2H), 5. 16-5. 0 0 (m 4 
H) , 4. 5 6-4. 9 0 (m, 4 H) , 4. 2 4 — 
4. 4 8 (m, 2H), 3. 7 2-4. 1 0 (m, 4 
H) t 3. 39 (s, 6H) , 2. 67 (t, 2 H, J 
= 5. 7Hz), 2. 50 (t. 2H, J - 5. 9H 
z) , 1.4 2 (s, 1 2H) 

50 IRX^hJl' (neat, cm" 1 ) 
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3 3 7 9. 3 0 8 8, 2 9 84, 2 8 9 2, 2 8 2 6, 
1 7 2 7, 1 6 4 7, 1 4 5 3, 1 4 2 7, 1 3 8 0, 
1 3 7 1, 1 244, 1 2 1 4, 1 1 5 2, 1 1 0 0, 
1 0 3 2, 9 9 1, 9 2 0, 8 7 6, 8 1 3, 7 0 5, 
66 5,51 2,453 

msw 8 

[4, 5- (v*^Jlot^U>5>;**v) -3 - (t- 
ttfri?*?^*))],**^) - 6 -^f>- h U )V 
4, 5- &**)],*2'U>i?tt>') - 3- 

y-;i/2. 0g££l*ffift;*^U>5 0mia^fc:5& 
& \Z 0 "CT? t - mis 0 g 

;i/X-x^3 0 0m 1 TftSJU 1 Nmm> fflftS® 

A^D7h^77>f T«» UTTIBOfttt S 4 , 
5- (^^M^l^y**^) -3 - 
i^^vlUM-^v') -6-^\^>-hU;^2. 
6 3 g^fc MW7 9%) . a? 

[0 0 7 2] FDMSX^h^ 

[M] * 3 1 1 
9 

[4, 5- &*T)V*3-V>*J**i/> -3- (t- 
^^f^y»JM^y) - 6 -^^ft-^t^ 
->A<Z>£j£] ##0fl7fc::fe^T> 4, 5- (y^^M 
5PU>i^*-» -3-^h^'>^h^^>-6-^\^x 
>— HJ;H5 9. 8ragC0^t>DtC4, S-^^ 1 
)l/*3 L \/>i?jr*i') -3 - (t -^y^^y'J 

-6-^\^>- h'j;^2 0 6. 2mg$I 30 

4, 5- (i^^M^l^i?**^) - 
3 - ( t - 75-A,i?* U jw-*^) - 6 -^y^ 
t-M4yA£l 6 7mgifc (S*7 7X).. 
[0 0 7 3] ##fl|10 

[4,5- (v*^;M^Iy>x**v> -3- (1 - 

**B»T* 4,5- (S^^M^l^y***) - 
3 - h HD^y-6-^f>^hU^3. 5 4g^I 

x>x^>ffitru^x»>Affi^jiDA, ^WCx^Vtf 
X^X-x^2. 5 7ml£SSTL£,> 2^raS»tfc(D 

)V*rV>i?**zs) -3- (1-Xh+yX^y) 
- 6 -^y^V" hU;P^4. 4 1 g£*§*: (©^9 1 



> 4$Bi¥6-2 5 0 3 9 

20 

[0 0 7 4] NMRX^FJV (90MHz, CC 
10 6 : 5.7-6.1 (m, 1 H) , 5.1-5.5 

(m, 2H), 4.9 7, 4.9 0 (q, J = 5, 1H 
z, 1H), 4.35 <q, J = 6, 2Hz, 1 H) , 
3.4-4.1 (m, 2H) , 3.6 0 (q, J = 6.9H 
z, 2H), 2.6-2.8 (m, 2H), 1.42 

(s, 6H), 1.3 4, 1.3 2 (d, J = 5.3H 
z, 3H) , 1.2 1 (t, J = 7, 7Hz) 

mmi 1 

[4,5- &*?fr*7U>z>tti') -3- (1- 
Xh^ylh + y) -6-^ft-myA©^ 
j£] 4,5- (^Wf|/>ytti/) -3- (1 
-ih+ylF^y) - 6-^\y^>- hU^l . 4 0 
gSft»h;Px>l 3d1IC**U -7 81CI:T2N- 

-7 8TTC1 0 0#ra«#U ^"COTC^TMLfc 
CD*>* 1 0 36*«tt*^br^iDAfc. R£»£X--r 

^yOA«Lm »JETfc»«U 4,5- (5? 
^^M^l/>v^» -3- (1-Xh^vXh* 
» - 6-^7^— ;l,£2. 6 1 gf§£. 

[0075] ^^n^4, 5- (i?^5 L ;^^i/>y^- 

-3- (1-Ih^yXb^y) -6-^yx± 

-^£^TTtTU v>2mlk:&j&U or-etHn^ 

a* sjEETfcaHB-rseifcfcjiD, 4,5- (>>*5m, 

^^^>>*^+v) -3 - (1-Xh+yXF^y) - 
6 -Ayxt-M+yA$ 1.00 gfifc. 
[00 76] #%0U 2 

[4,5- (v^^M^l^^;*^) -3- (t- 
^^7xr;|/yij;^y) -6— \7 r ^>" hU 

^CD^J*] ##^8tC^T> t-^y^fjl/yij 
;i^DU H2. 0 gOftbDlC t -^y7xrjl,y 
U;V^P»J H3. 6 5gSfflVifcEW»#%«7i:^« 
tCSJK&^«S»<£ff^Ctk:,fcO, 4,5- (v* 
?)l>*?U>i?**is) -3- (t-^;Vy7xr;v 
y'JM^y) - 6 -A7 f f>- h U 
[00 77]##^13 

[4,5- -3- (t - 

^y7xz;k>u;my) -6-^7r±-)i>* 

##09 7 4,5- <S?*^ 

^^U>v?^^) -3->h^^h^^- 6 — 
7->~ hU;H 5 9. 8iag©fW>Dfc4 > 5- (v^^P 
*^U>v**v) -3- (t-^y^xX^yU 
JV:**^) - 6 - Ay / r>XhU;V2 8 8mg^I^ 

tmmmw ? t mm \zEi&Rxf#tmmzfi 5 c t k & 

0* TS<Dfett$Wr-5 4, 5- <5>*^/M^U>5> 
-3- (t-7*^y7xX^yU^y) 
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[0 0 7 8] FDHax^ 
[M]M53 

4, 5- (v^^V^l^v**^) -3-*h*v 
^ h + -> • 6 • ^f't-;W*'>A 8 9. 5mg£tt 
{fc*^l/>4m 1 KSfcU 0'CThUX5 1 ;P7^> 
0. 0 3 5 m 1 fclBAfc. 0<CT 1 0 h 
U^A*»»2. 6ml £*n*., 0tT5 7»|B«jtU 

#f£4, 5- <5>*^;*^l/>5>:t*5') -6- 
Wh+v^h + vO -3, 3a, 4, 5, 6, 7-^ 

1 -^>^V**-tfV-;l/£5 0. 
OmgWc («*5 6X) o 

[0 0 7 9] X H - NMRX^ (90MHz, C 
Ch, TMS) 

4. 76 (d, 1H, J=4. 1Hz), 4. 66 ^ 
(d, 1H, J=4. 1Hz), 4. 63 (ABX, 1 

H, J =8. 5, 10. 0Hz) , 4. 41 (ddd, 

1H, J = 2. 3, 2. 4, 3. 3Hz) * 4. 13 
(ABX, 1H, J = 8. 5, 10. 0Hz) , 3. 9 

8 (dd, 1H, J=9. 5, 10. OHz), 3. 6 

3 (dd, 1H, J = 2. 3, 9. 5Hz) , 3. 56 
(ddd, 1 H, J = 1. 3, 8. 5, 1 0. 0 H 

z). , 3. 3 9 (s, 3H), 3. 0 5 (ABX, 1 
H, J = 2. 4, 15. 7Hz), 2. 41 (ABX 
Y, 1H, J = l. 3, 3. 3, 15. 7Hz) , 1. 30 

4 5 (s, 3H) ,1.44 (s, 3H) 
1J C-NMRX^h;P (2 2. 5MHz, CCh) 

1 5 4. 7, 1 1 1. 4, 9 6. 1, 8 0. 6* 7 6. 
2, 6 8.8,5 5. 6, 5 3. 5> 2 9. 6, 2 7. 
0, 26. 6 

I RX^ hJV (neat, cm' 1 ) 

3 5 2 2, 2 9 8 2, 2 9 3 2, 2 8 9 2, 2 8 24, 

1 7 2 0, 1 6 3 2, 1 4 5 5, 1 3 8 1, 1 3 7 1, 

1333, 130 6, 1266, 1231, 1 151, 

108 9, 103 8, 98 8, 91 8, 87 0, 83 40 

2, 7 9 4, 7 8 0, 6 7 2, 5 9 0, 5 1 8 

S£6£092 

NDHF- 9 0) 5 5 0mg£*. j**y-;VTl 
©ro^ >7-y3>U, *£&4 8mg£JnA, 

5ml^*0. 3m 1 £*I0AT* ^8 
^T4, 5- {Vt^fr^VyV**!/) -6- 
Uh^v^h+v) -3, 3 a, 4, 5, 6, 7 - ^ 
*1)-fcFa-2, 1 -*<>*M % J*WJ—)V8 Omg 50 



ft§8¥6-2 5 0 3 9 
£;*^y-^3. 5mll;:Si)»LT»e>n&S*££fi 

n2-tHD*y^-3, 4-x^^/^U> 
5^**v) -5 - Wht^h+y) v^n^+lJ-y 
>4 9mg*#fc (W6 1%) . 
[0 0 8 0] 'H-NMRX^h;!/ (90MHz, C 
Cl<, TMS) 

4.52- 4. 88 (m, 2H), 4. 38-4. 50 
(m, 1H), 3. 8 0 - 4. 3 0 (m, 4H), 3. 
3 6 (s, 3H) , 2. 3 2 - 2. 8 8 (m, 4 H) , 
1. 5 0 (s, 3H) , 1. 46 (s, 3H) 
'•C-NMRX^hfc (2 2. 5MHz, CCU) 

2 0 7. 8, 1 1 2. 3, 9 6. 2, 8 0. 4, 7 2. 
8, 6 8.7, 5 9. 5, 5 6.6,5 5. 6, 4 6. 
0, 2 7.2,2 6. 6,1 4.7 

I RX^ h)l (n e a t , cm 1 ) 

3 4 94, 2 9 8 2, 2 9 3 0, 2 8 9 2, 1 7 1 3, 
1 6 4 4, 1 4 5 5, 1 3 8 3, 1 3 7 1, 1 3 2 5, 

1 2 2 8, 1 1 6 9, 1 1 5 0, 1 1 0 0, 1 0 3 8, 
9 9 9, 9 1 8, 8 5 1, 8 0 3, 7 8 7, 6 9 3, 5 

2 7, 50 6, 4 3 9 

mm 

[a]b=-7. 35* (c = 0. 14. CHCU) 

2-bFD^»-3, 4- 

**v) -5 - (^h^h^» y^D^/> 

2 2mg(ChfU> ? >0. 5ml£iD;t, ^WOtTl 

it*#>z)\,&-)i,o. imi %iM7LT2mmm.wv 

>-3, 4- (i?^?JM5 t P>y**S/) - 5 - 
h^rv^h*^) v^P^1J-y>l. 8mg$ffc 
(W8. 8 96) „ 

[0 0 8 1) NMRX^h;!/ (5 0 0MHz, CC 
h, TMS) 

5. 9 5 6 (dd, 1H, J = 1 . 2 5, 2. 7 5H 
z) , 5. 4 9 7 (dd, 1 H. J = l. 2 5, 2. 7 
5 Hz) , 4. 8 8 8 (d t, 1 H, J =2. 7 5, 1 
0. 08Hz), 4. 831 (AB, 1H, J = 6. 6 
5 HZ) , 4. 6 9 3 (AB, 1 H, J = 6. 6 5H 
z) , 4. 4 5 6 (ddd, 1 H, J = l. 3 7, 2. 
2 9, 18. 19Hz), 3. 816 (dd, 1 H, J 
= 2. 2 9, 1 0. 0 8Hz), 3. 3 8 7 (d, 3 
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H, J = 0. 91Hz) , 2. 814 (dd, 1H, J 
= 1. 3 7, 1 8. 78Hz), 2. 612 (dd, 1 
H, J = 5. 0 4, 1 8. 7 8Hz), 1. 522 

(s, 3H) , 1. 5 0 7 (s, 3H) I b)V 

(neat, cm* 1 ) 

2 9 84, 2 9 2 8, 1 7 0 2, 1 6 3 6, 1 4 54, 
1 3 8 0, 1 3 7 2, 1 2 3 2, 1 1 5 4, 1 1 4 3, 

1 1 0 3, 1 0 6 4, 1 0 3 8, 1 0 0 3, 9 7 7, 9 
4 6, 9 1 9, 8 6 0, 8 3 8, 8 0 6 

nmw* io 

(1) SKSBftT. 2-tKD*y^-3, 4 
- (^^;M?i/>m-» -5 - Wht^h 
*v) *s9w\ttJ >5 6. 5mgfcW5?i^* 
XfcJUJgl 1 2. :3mg$SSi;x^i-f^5 
m I \Z®f&Vtc* CCO^lCO'CTN, N' - 
^*>OV#JP#5M 5 H8 7. 9mg£iOA, 1 mtOOt 

j-vmm-rz^tiiz&r). Teotttt^wr* (5. 6 a? 
2 --t^V'>^D^>;p) s>x*;M*x 

#XJP7"fe7— h£l 0 8. 2mg£»fc (M10O 
56) . 

[0 0 8 2] NMRX^ HP (9 0MHz, CCU) 
5:4. 80 (AB, 1 H, J =6. 8Hz),4. 6 

3 (AB, 1 H, J = 6.8Hz), 4. 0-4. 5 
(m, 9H) , 3. 3 6 (s, 3 H> , 2. 9 7 (d, 

2H ( J=2 1. 5Hz), 2. 4-3. 0 (ra, 3 
H) , 1 . 1 - 1 . 6 (m, 1 2 H) , 50 
IRX^bJV (neat, cm" 1 ) 

2 9 8 2, 2 9 3 2, 2 6 2 8, 2 5 24, 1 7 3 7, 
1 6 6 6, 1 4 7 6, 1 4 4 5, 1 3 7 1, 1 2 4 0, 
1 1 6 3, 1 1 0 0, 1 0 2 7, 9 7 2, 9 1 7, 8 4 
5, 7 8 7, 6 8 8, 60 1, 5 0 5, 43 9 

(2) SP*»HftT, (5, 6- irJ**fr**V> 

- 4 2 -**y^n 

3. 6mgmiZhU;Hmll:», OICTifc 

>6 m i $j&QA, sm-ci oewa* 

(C<tD, TBOftttSlTtSl, 5, 6, 7, 8, 8 a 
8- &*5-fr**V>*JHr*- 
~» - 6 • ^ h^y^ h^> - 3H • 2 -^>^7> 
-3-*>2. lmg£#fc (4X3*2 3%) . 
CO 0 8 3] NMRW HP (90MHz, CCh) 
5:5. 9 (b r s, 1 H) , 3. 0-5. 0 (m, 1 50 



»H¥6-2 5 0 3 9 

24 

OH) , 2. 0-3. 0 (m, 3 H) , 1. 3-1. 5 
(m, 6H) 

7;i^>SH»~F* 1,5,6,7,8,8 a -'v^D'fc H 
D-7,8- &*?)V* 1 ?V>*J**cV) -G-*b 
Iris* h*>- 3H-2-^>ytT^>-3-^>2. 
lmgtf>MlX>0. 5alS&IC, -7 8*0 
7y«7J^-^A (0. 5N h^X>»SO 18m 

fittJR^fflSSTlDAfc. ft&nfcRJSSJEKIMxf 1 ^ 

^At^SLL *JEETKB*U ff&nfcgMfcS/ 

Dv TBC!)»ftW« l; 5/6, 7, 8, 8 a-'N+lf 
bHD-7,8- &*¥)V*?\s>*J**i') -6- 

* h^>y h+v- 3 h— 2 -^>ytr^>- 3 

;P3. 8n«*»&(JR*l 0 0%). 

[0 0 8 4] NMRX^MI/ (90MHz, CC 
10 fi : 5.62 (b r s, 1 H) , 5.22 (b r 
s, 1H), 4.5-4.8 (m, 2H), 3.0-4.5 

(m, 6 H) , 3.3 (s, 3 H) , 1 . 8 - 2 . 7 

(m, 3 H) , 1.4 ( s , 6 H) 

1, 5, 6, 7, 8, 8 a-^i^-t HD-7, 8- 
2-^>yt!5>- 3 3. 8ng*ft«^^/- 

)V0.6m\\zmmh. 3HaT*Ml*©p- b;ux>x;i/ 

#>K£JDJt&. SfiT2llMB«#L&»» MJX^ 

TE«)*ttSt«l. 5, 6, 7, 8, 8 a-^U" 
t h*n-6-*K*->* h*^-3-;* h*v-3H- 
2-^>ye7>-7, 8-^*- ;H. 3mg£#£ -OK 
356 8%) . 

[0 0 8 5] NMRX^HP (30 0MHz, CC 1 
4) 5:5.0-5.66 (m, 2H), 4.55-4.8 
5 (m, 2 H) , 3.15-4.25 (m, 8 H) , 3 . 
39- 3. 43 (m, 6H), 1.95-2.80 (m, 
4H) %1&W7 

1, 5, 6, 7, 8, 8 a-^v*U*fc HD-7, 8- 
fr**V>i?***» -6-*h*v*h*v-3H- 
2-^> v /fcf^>-3-^->2 8. 4mg£*^y— )l/5m 
llCgftb, 6N-7K^ft^hU^A7K^0. lml£* 
tfTFKJjDA, ^-C2^raa»Ufe. »6*£5>X^JP 

C©^tc^7 v /^^>$*^^, iUHOi? 

7y**>£g£L*:&, MmT^sa^it, *y 



-405- 



(14) 

25 

TB©tttt**-r* (2-hHP^^-3,4- 

^) y^DA4 1 ^ , Jf>»K^fJ^ 2 5. 4w%ft 
(W8 0?6) . 

[0 0 8 6] FDMftX^h^ 
[M] * 2 8 4 

(2-tFD*y^WV-3 f 4- (v^^M^l^ 

>»S^^3 1. 6mgi3<ttXo-- hD^>if>-fe|/ 10 
^~)\,i/7ZL Y 2 7. 2mg£x h^t: K □ 7 ^ > 5 ml lc 
Sfl»U hU^*X7^>2 4. 2mg£xh^t: H 

^a^dv h^^7>rT8S*r^e: tic<fcD» (2 - 

^D^y»JT>^^M4 4 Omgftfc. 
n$fh7k Yayy>\z^M\y. tK?&TIc 3 0 
{t*^kl$ Oft0.0 5sil) £WTU ^^T3^fP^ 20 

U y*»*^hU^A*«*, U 

0>tttt£*f* (2-^^l/>-3, 4 - &*^)V* 

~>Ux>&&;<^;1/£1 BBm^fz mm 6 3%) . 
[0 0 8 7] FDMftX^hfc 
[M] + 2 9 8 

30 

<2-*^l/>-3, 4- (^^^^^i/>s;** 
^^2 9. 8rag$h^X>5mU:S»U -7 8 

'CTTfc&fcvM' y^7;^-«)A ( i M^\*-y->» 

^P>-3, 4- &*?fr**V>V**U) -5- 

5. 4mgifc (iK^9 4%) „ 

[0 0 8 8] FDMSX^b;!/ 

[M] + 2 7 0 
SOMU 0 

(2 -*^>- 3, 4- (V W>*J** 
is) -5-*h*->;* h*~>) v^D^^ij^>^K 
^^2 9. 8mg$hto>5mll:gSU -7 8 
•CT**fcSM (1M^>S 50 



ft$¥6-2 5 0 3 9 
«) £0. 1 Sml iTUc. 3 0»W«Uf * 

TE(Dtttt£#f* <2-*^U>-3, 
4- (v*^M^t/>v:**v) -5-*h*v*h 
*>^D^\.+ i/iJx>7*feh7^5rhK^l 5. 0 
mgfifc MW5 6X) . 
[0 0 8 9] FDimX^HU 
[M] * 2 6 8 

(2-^^i/>-3, 4- wtrfrt^vyv** 

v) -5-;* h**>j* ->^D^\+vUx>7ir 
U *^TlC7K^^^^^hU^A3mg=&iDAfc. 

3o»ma»Lfc«, 5^x^x-x;^j:tf#jatt& 

3, 4- (S^WM^^**^) -5-^h+-> 
^K^v) y^D^y»JT>X^y-M2 5.4m 

[0 0 9 0] £»0U 2 
*ftWlfc*5V>T, 4, 5- (y^^M^^y^ 
~» - 3 - ^ h^y^ h^y - 6 - A^ft-^y 
A8 9. 5mgOttb0l:4, 5- (>^3MM^l/> 

s>**>0 -3- (t-^;uv^^;^>y;p**v) 

- 6 -Ayft-W^yA 1 1 3. 7mg^i^ 

£0* TB©tttt£*-r*4, 5- (5>*?\>M^U> 
v**^) -6- (t-^y^^vUM^y) 
-3, 3a, 4, 5, 6, 7-A^tFo-2, 1- 
^>^-f V***y-;PS6 2. 4mg»& ««5 5 

%) o 

[0 0 9 1] FDStMX^h^ 
[M] * 3 5 7 
HJS0513 

1. 5, 6, 7, 8, 8 a-'x+tJ-fc HD-7, 8- 

- 3H- 2-^>7tT^>- 3 -^>2 8 4mg£^ 
y-^5 0mit*5mn:^U MIS® p- MP 
x>*;P*>*£*JA> lPSWiw*BS»Lfc. »a«, 

yxfjJ/X-fWatlilf;. 

u ^u^y;p*^A^nvh^^7^T^s-r-6ii^ 

ICJ:0» TE©*tt**TS 1. 5, 6, 7, 8, 8 a 
-A+*kHP-6, 7, 8-hUtHD^v-3H- 
2 -^>^tr^>- 3 -:*>£ 1 1 4mgifc 
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27 

7%) . 

[0 0 9 2] FDM&T^HP 
[M] * 2 0 0 

m&wi 4 

1, 5, 6. 7, 8, 8a-A^tHo-6, 7 ( 8 
-MJt HD^y- 3 H- 2 -^>Ve^>- 3 

1 0 Omg^l^^^l Om 1 £&j&U £ta£T 
tf>Jv>3 0 Omg&ZTSmibT^JVZ 0 Omg£in 

^A^DTh^^Tffia^^KJcD, 1, 5, 
6, 7, 8, 8a-AWtFD-6, 7, 8-HJ7 
irh^>-3H-2-^>ybT5>-3-:t>£l 4 3 

[0093] siwi s 

4, 5- (x*^;]/^l/>v:t^>) -6- 0*b* 
S^h + v) -3,33,4,5,6,7-^*1*1^0- 

2, 1 -*>WJ**W-)),2 5 7mg^fhbK 

□ :7v>l Oml lN-Mlml fciOAT a? 

£&^4l§p B 1Jt#L*:. i;ifJH-fm«l/, S 

U^TWUc. «JETlCffl|gU mznrzm&zis 
u ^ a^ d v h 4^ T«»1-* c: t fc* 

D, TBB<D#>tt£^T£4, 5-^t-HD^> - 6 - - 
Wh + ^h^) - 3, 3 a, 4, 5, 6, 7 -'vfrU' 
t HU- 2, 1 -^VVWV^t^A-^l 6 7mg£ 

[0 0 9 4] FDftMX^KU/ 

[M] + 2 1 7 30 
6 

4, 5-5?tPD^>-6- - 

3, 3 a, 4, 5, 6, 7-A+U-tFD-2, 1 ~^> V M 

& U *»Tlc tf U v> 1 m 1 *^T£ DJI^j&^Jl, 
1 0 Omg£iDA£o SiaT3»Ba»Lfc. i>X^ 

^en^^it^xu^y^^A^DTh^^^^Ta 
- 5 h^v^i^x;^*^- 6 - h*v* h 

- 3,38,4,5,6,7-^1:^0-2,1- 
^>!/-fVW v /-;H3 7mgWc (©$5 0 
X) • 

[0 0 9 5] FDmmX^b)V 
[M] * 2 7 5 
IdWl 7 

4-fcFD*5/-5-* h*^A^*-^**5/ - 6 - 

h*v;< - 3, 3 a, 4, 5, 6, 

t HD - 2, 1 -^>^ V^W-;i/2 7 5mg^ 50 



ftH¥6-2 5 0 39 . 
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mit*?U>l OmlfcSflfU -f5^7-^2 0 0m 
g$>£tft -^^^y»j;wny H2 2 6mg 

sssat * y ^ a # o t h y a -eaaw * 
^y'j;m'» - 5 b^^tfxji^^v- 

6- (*H**>;<h*~» -3, 3 a. 4. 5, 6, 7 -a, 
*1ft Ho- 2, 1 V**U- 1 /"-^S2 8 5 

mgff: («*7 3%) . 

[0 0 9 6] FD®SX^b;l/ 

[M] * 3 8 9 

4,5- (^^^M^UVv^+v) -6- (t-:/ 
^^^^y'JM^r^) -3, 3 a, 4, 5, 6, 7- 
^U-t Hn-2, 1 -^>^VW7»;U 2 7 

imi *mxT&m-e4mmm#vtc. yx^n-f 

T^sm^hy^ATftjUxfc. wetkwiu it 
^n^sis^^y^y;^^A^nvh^^7^T^ 

-r^^tici:0, TE©»ft*lrt<&4,'5-5?tFD 

^>-6- (t-^^^^ij^e/) -3, 

3 a, 4, 5, 6, 7-'\*t*-fcFn- 2, 1 -^> v Af V 

9 6mg»fc (JR*6 8%) . 
[0 0 9 7] FDltfcWK^ 
[M] * 2 8 7 

*iwi 9 

4.5- 5?tFD+5/-6- (t-^^^WV^y 
^;**~» -3,3 a, 4, 5, 6, 7 -^Itb Hn-2, 
l-^> , /-fV**U-*/-;P2 8 7rag^M^^l/> 
10ml fc»j*U *&Tfc^^\/-;i/2 0 Omgfc 
ZZSt -/'fJ^^'JJV^DU H 2 2 6mg£jD 

sru aw*. fta*TJi*ft#Lfc. 
*»^hy«>AT««u mE.T\zm&vx®fi>riz>& 

S^^/PS/y^+S') -5-tFD^>-3,3a, 
4, 5, 6, 7-^iJ-t HD-2, l-^>\AfV**iJ- 
>/-;V£2 6 5rag#fc (IR2?S6 6X> . 

[0 0 9 8] FDIIX^WP 

[M] ♦ 4 0 1 

saw 20 

4.6- Hx (t-^;Vvpc^->y;i/^v) -5 

-h Hn^^-3, 3 a, 4, 5, 6, 7-A^hHo- 
2, l-^^VtWy-MO lmg^f 
l^>2 0ml icKiRU hUx^75>5mIi5<};lCJt 

4-^*3\^7syh:y^>o. sg^Afc^ Sft: 
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-7-fe >*">-4, 6-lfX (t-^W^^'/U 
jM'+S') -3 ) 3a l 4,5,6,7-AWtHD-2, 
1 -^>Vf;tW-M3 5 5mg»fc (W8 

0%) o 

[0 0 9 9] FDHfiX'^MI' 
[M] ♦ 44 3 
%Kfl2 1 

£JB«2fc:fe^T, 4,5- (^>^-;M?U>> ? ** 
v) - 6 h^v^h^v- 3, 3 a, 4, 5, 6, 7- 

A,*-u-t Ha-2, l -^>^v**^/-;i/£>ftb 

;l^UJM-*S') -3, 3 a, 4, 5, 6, 7-^**fcH 
P-2, 1 ~^>^VtWy-WiK %ttfl2 

»tt^*-rS4-7-feb*>'-3 i 5-tTX 

[0 10 0] FDHSX^MV 
[M] * 44 6 
%KM2 2 

*J6W4(Ci5V>T* 2-tHD + ^W-3,4- 
(^*5NM^U>v**v> -5- 
v) 2/^D^\**y>©fttor)fc4-7-feh*>'-3, 
5-HX lt-7?)li?*?J\si'V)Vtti') -2-t 

£*rr*7-7-feh*~>- 6, 8-tfX (t-^i^ 
- l,5 ( 6,7J,8a-^D- 
fc HO-3H-2 -^>^/tr^>- 3 ~^>^3 4%C0 

[0 10 1] FDg&X^h^ 
[M] + 4 7 0 
&!Kfl2 3 

*K«7fc*^T, l t 5,6 ( 7,8,8a-AWhK 
P-7,8- (S^y/M^V^**^) -6-;*h 
h + v- 3 H- 2 -^>Vt^>- 3 -*y<Dft 
*>DIC7-7-feh*^-6 f (t -^Pv* 

^y'JJW+y) -1.5, 6,7, 8, 8 a-'vfrlJ-t: 

FD-3H-2 -^>7b:^>- 3 -3ry*m^\ mm 
E©tttt£<rr* (3.5-trx (t-:/^;^*^ 

^>J;V**^> -4-kHD+v-2-tHD^f 
M v'^^^'Jf >»^fJ^8 1X©WT# 

FDStSX^ HI/ 



(16) 1MW6-2 5 0 3 9 

[M] * 4 6 0 
&&M2 4 

-» ->^P^^x , J^>SK^^l'Oftt>DtC (3,5 
-tfX (t -y?)\>V* ! ?)l>5'V)V**i') -4-tK 
D^>-2-tFD^^) y^OA+yfJj>St 

&ff5Ct»CJ:0» TE©*tt**-rS3;5-brx 
70 (t-^)VP^^)iy))l^^y) -4-tHD+S/ 

- 2-^^U>'>^D^\+i>Ux>BVS^^ ; £:5 1 X 

[0 10 2] FDJt»X^£ 
[M] ♦ 4 4 2 
SOt«2 5 

3, 5 -IfX (t-^y^^vU;mv) -4 
-tFD^v-2-^5 1 l/>y^D^-> , Jf>S^ 
3Ml>4 4 2mg^l^fl^>2 OmlfcSfllU fcTU 
y>$lml, 4-y^5 1 ;V75yfcr»Jy>S:«tt»* 

^t^^>x^— ;h^du ksi 5 omginA. asa 

T4l>SIIB«#Lfc. SlBiR^^X^^X— r^T«R 

D, TE©tttt£«-r*3, 5-fcfX (t-^^v?^ 
^vium-*^) -4- <^^>x;p*x;k**s/) 
-2-^^l/>y^a^y J J ?>§M* *\fc£»fc. 

[0 10 3] FDStSX^ 

[M] + 5 2 0 
30 &%M14 

3,5-hx (t-^;^*^;^>u^**v) -4 

- o**>x;p*x;k**->) 

OmlCSSU #*fchU^v:/w»'*s*y**A 
(DlMTh7tHD77>^Ilml$jSTU sa-e 

iaAfc&> ffaasfti*., s;xfw-r^aiHi/ 

40 A7A^nvh^7^"C«l»-r5J:t»rJ:0* TIB© 
fett^^-T-5 2- (3,5-tfX (t-^;P5?^^ 
yUM+y) - 2-^^l/>y^nA^yUf» x 
^;-M3 5mg#L &SX^£ h^-^ttXK 

[01 04] HA 6913 

mm 

[a] ,6 d +7.9° (c = o.4, x*y-;v) 

^J£^2 6 

4,5- (S^^M^^**^) -3- (1-X 
50 h^yxh^y) - 6 -A^rt-M^y^ 1.00 
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-zmmtzztlz* *). TS©feit^^-rs4, 5- 

(^^l^>v^^v) -6- (1 -Xh^Xh+v) 
-3,3a,4,5,6, 7-^vHJ-t h*U- 2, 1 ~^>V 
<i V^+U-y-^ft 5 3 OmgUfc. itf 
[0 10 5] NMRX^^ hiP (9 OMHz, CC 
I«) 5:4. 8-5.0 (m, 1 HK 4.38-4.8 
(m, 2 H) , 3.2-4.38 (m, 5H) , 3.0 
7, 3.08 (dd, 1H, 2.6, 4.6Hz) , 2.2 
-2.6 (m, 1H) , 1.4 4 (s, 3 HK 1.4 2 .. . 
(s, 3HK 1.31 (d, J = 5.5Hz, 3H), 
1.19 (t, J =7. 0Hz, 3H) 
SUM 2 7 

7^X3lc^*-~y<y;i/W-2 anwyy-f>^5^ 

;H*SC*aH, NDHF- 9 0) 5.9 8 g^tD, ^ 

y^y-;UTl |Hirt>xA>5r— >a>Lfc. -tl 
K*£K8 8 8ag£iD*.» 7;H*>SSIU tH*-?** 

4,5- - 6- 

-3, 3 a, 4, 5, 6, 7-^\ 
KD-2 t 1 -^>y-f y**U-*/-JV2. 0 3 g 

13P#IB«#Lfc. SM^yifJU-fKtl? 

v) -5- U9U<\ttJ>. 
Sl;3 9gSfc.- 

[0 106] NMRX^^Ml' (90MHz, CC 
1<) d : 4. 8-5. 0 (m, 1 H) v 4.4 5 (m, 1 
H) . 3.8-4.3 (m, 4 HK 3. 3-3. 8 (m, 
2H) , 2.3-2.9 (m, 4 H) , 1.49 (s, 3 
H) , 1.30 (d, J = 5.5Hz, 3H) , 1.18 40 

(t, J = 7.0Hz, 3H) 

-5- (l-Xh^>Ih^» S^PA^-fr 

MJX^75>1.2nK N, N-^^;V7Sy t!»J 
v > 5 5 . 6 mg> t - U )V2 u U H 5 

2 Omg^jDA, O^Tl 3I$f$H#L£. 
ifcfclN-ig&lC&l}, vX^X-^-CtttliUfc. 



^?6-2 50 3 9 

32 

^UVv^v) -5- (l-Xh^>Xh^» ir 

# da^-sv >£ i . o 4 g zntc 

[0107] NMRX^^h^ (90MHz, CC 
M 6:4.8-5.02 (m, 1 H) » 4.3-4.6 

(m, 2H) , 4.0-4.3 (m, 1 H) * 3.4-4. 
0 (m, 4 HK 2.2-2.9 (m, 3 HK 1.49 

(s, 3H) . 1.4 5 (s, 3H) , 1. 2 9 (d, J 
= 5.3Hz, 3 HK 1.18 (t, J = 7 . 0 H z , 
3H) , 0. 8 7 (s, 9HK 0. 0 7 (s, 6H) 
^JS^2 9 

7)VJ>%m$LT, ^P^>;P75>0. 8 0ml 

?)iV3 Lt y&<D'\*'*)'>mm a. 6 3n, 3.9 6eudo 

DSJPiU 3 05>H«#Lfc.- - 7 8t:fc#Sl«, X5 1 
^hU^^VvU^T-fe^-hO. 7 3al^JnA, -7 
8tnMBSH«#Lfc. 2- (t-^l^^S/'J 
-3,4- (^^^M?l/>^ 
v) -5- (l-Xh^vXh^» ^n^*U-y> 
8 0 2n«^Ifh7l: FD77>6mll;^*U -7 
8*CT®Tb£<. 2»Hjl»Lfc©^» OtTSHTO 
#U 1 N-^lr^tt/c. >>X^ 

^x-^T&tfiU &ffl&£&fnSW*> t^TlSBi 

irr* (2- (t-^;p^^^y;^*^y 

;» -3,4- {V^)V^^V>^^i^ -5- 

(l-xh^>xh^) ^d^>'Jt» 

VJVttittrM -3,4- &*T)V*TV>VX 
-5- (1-Xh+yXh+y) ^n^v^y 
>£2 2 7mglBliRL^ 

[0108] NMRX^^h^ (90MHz, CC 
10 5:5.73 (s, 1 H) , 4. 7-5. 0 (m, 1 
H) > 4.14 (q, J = 7.3Hz, 2 H) , 3.2- 
3.8 (m, 4H) , 2.6 9 (b d d d, J = 1.0, 
1.5, 6.7Hz, 2H) , 1.42 (s, 6H) > 1. 
29 (d, J = 5.3Hz, 3H) , 1.26 (t, J = 
7.3Hz, 3HK 0.88 (s, 9 H) > 0.12 

(s, 3H) ,0.05 (s, 3H) 
^2*^13 0 

(2- (t-7^)VV*T)l->V)V**i/*^M - 
3,4- (i>;**;M*U>5>:**5/) -5- (1-X 
h^yXh^y) v^n-\^>-U^» »KX^;P2 g 

h;i/x> i omi - 7 8 tnr**fbv-r 

y^^V7;W^X^A4. 7ml (2N-^>M, 
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33 

9.4mmol) «D* 3ttB»#L&. O'CTS^ffiffitf 

jz?k TB©*tt£*-r* (2- Ct-^;py^^ 

yUW+^^^W -3,4- (y>?Wfl'>i? 

-5- (l-XhtyXh^» y^D^S/ 
'Jt» X^;-Ml.4 7gi&. J0 

[0109] NMR^h;K90MHz, CC 
14) 6:5.64 (bt, J = 6.8Hz, 1 H) , 4. 
7-4.9 (m, 1 HK 3.08-4.4 (m, 7 
H), 3.48 (q, J = 7Hz, 2H), 2.0-3. 
0 8 (m, 3 HK 1.41 ( s , 6H), 1.20 

(t, J = 7 . 0 H z , 3HK 1.04-1.4 <m, 
3H) > 0.90 (s, 9H) , 0.08 (s, 6H) 

%mw3 1 

6fc:fc^T* 4,5- (v^t^M^UVv:* 
-3- (1 -Xh^yXh^y) - 6-^7x7" 20 
-JW*5/A1.00gOftfcOl:4,5- wu-fr* 
^U>^**-» -3- (t -^JV^^x-Jl/vU;!/ 
- 6 -A^jt-M+yA 1 . 5 8 g Sffil* 

tlCiDv TE©tttt£*-i"S4, 5- (y^W? 
ly>v^v) - 6- (t-Wy7x_Jl/y'JM 
- 3, 3 a, 4, 5. 6, 7-^lft Hn- 2, 1 - 

^>*/-f y^u-y-^s: 1.21 g»&. 

[0 110] FDHIX^ 

[M] + 4 5 1 30 
$&M3 2 

(2- (t-^i?^?;k>UW+'>^?« - 
3,4- (^^^M^ly^i^^v) -5- (1-X 
h^>Xh^y) y^D^yiJf» St^X^O. 
4 7 2 g^fh7t HD7 7>5.Bl«C*j*U 1M-7 

tt3il£lD*., MT-S^IL £>fcfc£>?X^ 

3,4- (v^^^l^v:**^) -5- (1-X 
h^yxh^y) y^D^y'Jr» S^SxfJ^i 

[0 111] #&tlfc (2-hHD^^-3 > 4 
- (v^^l^^Vx^+v) -5- (1-Xh^y 
xh^y) y^DA^y'Jf» »«x^StTUi?> 
5d1IC&»U ^^^J^XJ^DU^O.Ug^ 
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£ (2-*^U>-3,4- (v^Wlo^U^v** 
'» -5 - (1-X^yXh^y) y^P^y»Jf 
» R»X^*0. 2 8 2 g*§fc. 

[0 112] FDRftX^ 

[M] ♦ 3 4 0 
£ffi^3 3 

(2-^^U>-3, 4 - (Vt^Jlt^U^si?** 
» -5- (1-Xh^/XF^y) y^D^y'Jr 

» »«x^o.3 4g*x*y-;P5iBifc*i!»u 

fcT 'J yX^A p - h;vx >XJP*^- h £iD 
ATiSTl 5#|ffl«*l,ft. B6«fc»»*fci0A. 
S?X^X-xJPT»ffiU tttti»&fiSftftSI*"Ctt» 
Lfc. IMKV^y^AT^Il, »ETIC*«L 

T»&n?»as*2/y *w*7A* t 

d 4: KJ;D* TB0tttt£#T* (2-*^V 
>-3,4- (^^M^U^**^) -5-fcH 
D^yyi'DA^y'JrV) SKX^MO. 2 0 2 g 

[0 113] FD»aX"*£ 
[M] * 2 6 8 
^JStfI3 4 

(2-^^V>-3,4- (^^^l^v^* 
v) -5-tFD^yy^o^yiJr» m&^JV 
0.2 6 8 g*Sft^^l/>5mlfc**PU -f S^Z- 
^O. 2 0 4 g£J;tf t -^y7iXJl/y'JJ^D 
• J F 0 . 3 0 g Sin ATSiaT? 3 «HBS#L&. R*iBt 

i?x^x— r;WTttfflb, Sjffli££&?a 

(2-^^U>-3,4- (^^^UVv** 

v) -5- (t-/ # ?;^7x-;k>uw+'» 
P^y'JT» »»X^ft0, 4 5 0 eWz. 

[0 114] FDMfc*"^!^ 

[M] * 5 0 6 

(2-*^>-3, 4- <5>*?-;M^l'>^3Mr 

-5- (t-7 # ^5?7i-^>UM*y) 
P^y'Jr» ftBx^0.5 0 6 g^/-^ 

z>ct\zxr). TE©»tt**-r* <2-*?»- 

3,4-ytFP^y-5- It -7?)Vi?7x.—)Vi' 
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0 Sgltfc. 

[0 115] FDgSX^hJl/ 
[M] + 4 6 6 
m&W3 6 

(2-^5 1 l/>-3,4-ytFQ^y-5- (t-^ 

8X^0.4 6 6g£SHt>l^>5mlfc8j*U -f 
5*V-;K>. 2 0 4 gi5 ( l;{;t-y^y7x-^y 
UJV^DU F0.30 g£**TfifiT3ISWflti*L 

tt^T* (3. 5 -EX- (t-^y7xZj^> 

^y'Jjy) IMx3\fc£0. 6 6 4 g®fc. 

[0 116] FDfffiX^M!/ 

[M] * 7 0 4 
H5S^3 7 

(3,5-fcfX- (t-^y7x-Jl/*>UW 30 
'» -4-hb*D^->-2-^^lx>-v^D^viJ 
^» RBx^-0 . 7 0 4 g £ h^X> 2 0 ml 
U -7 8t;Tl N-**fc^< vy^^Z^A 
/^>^2.5m]^lTU; Q 1 «KHi#LfcCS> 
^> ^ffi^ic^ttT^x^l/X-^TamLfc. & 

=rrs (3,5-ex- (t-y5 i ;k/7x^k>uji/ 

-4-tHD^i/-2-^fl/>-y^DA^ 30 

->Ufr» x^y-;^5 l i mgflfc. 

[0 117] FDIIX^ [M] * 6 6 2 
^£^3 8 

(3, 5 -EX- (t -^.$?:7i-JP*>U^t+ 
^» X*y-^6 6 2a«$ajfc^^l/>l On»lfc&«? 

U t'Jy^A p- h;^x>x;i^-h£»&fi 
mxrz<D±>, *»Tlc^fcHatf7>l 0 OngtSM;^ 

^i^ini^sfc^asjrFu aflTii«Kia»u 

fc Hotf^>- 2 -^myX5 1 'jT» -2,6- 
tfX- (t-^y7x-Jk>'JM^» -3-^ 
^l/>-y^a^;-;^rh7tHo77>l 0 
DllcSftU HJ £ A 2 SmgOxh^bHa^ 

7>5nlMSfc*Tb]fc. 5 0t:fcM&Lfc<D^* & 
«7UM 4 5mg£jtoA. 

**fcft»T5?x^;vx--3r^TaaL&. 
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EX- (t-^y7x^y»JM^v) -2-^ 
fl/>-y^DA^y'Jf» X^xh^fcFnE? 

*U 9-#7E^£D [3,3.1] ;t>01Nfh 

it#Lfc. ^TJClN-*K{b^hy^ixlDili5j:rJt 
3 5 XiBBfl;*** 0.3ml £fiD;U 1 

«B£TKjW8LT»6n*3aaS^y* 

- (4- Ox h5 1 KdE5>- 2 -^fjmyx^'j 
x» -2, 6 -EX- (t-7 # ^y7xx;VyU;V 
-3-^7 c ^>'>^D^i/;w^v) yn/t 
>- l-^-JPS4 2 7mgfffc.- ■ 
[0 118] ±.&\z£r>mt>tllt3- (4- (fh7fc 
Hat!7>-2-^M+yX5 : U7» -2,6-E 
X- (t-7 / ^y7x^yiJW^y) -3-*x 

uy^^u^^jv^-^iy) *jun>- i -*-;m o 

2mg£&{fc^xl/>l 0mllC^3?U -f3^/-^6 8 
mg&tiatt<Dt>, *#TT t -7'^7x-;i/yU^ 

^ny H2 o 6n«*jD^ sa-c3ntma»i/fc, e* 

&£28ffibfc©ti> X^y^^tflKin^jp^ i 

tt&WT* (4- (3-t-^5?7i-;W>>JW 
^ri^D^*^) -3, 5 -EX- (t -^^i^x 
-;Vy»JW^y) - 2 -^f l/>y^n^yijf 

» x^y-;^4 o 7ng»&. 

[0 119] FDflX^bJl/ 
[M] * 9 5 8 
##051 5 

N-^DDaA^i<3 HI 4 Omg^&fl^xl'Vl 0 
ml ICS® U OtTC^^PX^-f K7 4ntg£AD&T 
«#U -2 S'CIC^SlbT (4- (3- t -7*)VV 
7x-^yU;^+yyn^y) -3,5-EX- 
(t-7'^y7x-^>iJM+y) -2~M-\s> 
y^DA+y'Jr» x^y-;V9 5 8ng«iMli*^l/ 
>2mll;:S#L&S&£$rFU 0 < CT2firfflfi|»L 
&. £}B A, vX^x-x^TffitfiL 

fc. ttffl*£*|fcKTtt»U &*6£»±hy^ATJ& 
&L£©1^ fc&EETfcfc&LT (4- 
^7xx;P3/U;P**5/^d#*5/) -3,5-fcTX- 

(t-^^^x-^y^^e/) -2-^^u> 

y^D'\^^y5 r » ifJUrn^-f F£9 3 1 mg# 
fc. 

[0120] (4- (3- t-^;Pv^x-;^>y;v 
**5/^n#*-» -3, 5 -ex- (t-7?jn?7 
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h7t FD7 7>i8»2B8&0T:^WTU giBKTl 

£OTh^7^«HT5££fc*D* (4- (3- 
t -^y7x^Jk>'JM^yyn^y) -3, 
5-tfX- (t-7 > ^7x^y'JJl/«y) -2 
-^l/>'>^D^y'Jr» x^5?7xZW7 

>**1M F£ 8 3 4mgfS&. 
[0 12 1] #^^1 6 

(4- (3 - t -^J^7x-^>'yMt3/yn* 
-3,5-fc**- (t-yfJ^7i-^> l J^ 
-2-^^l/>y^DA^y>Jr» X3MI/>> 
7x-MX7^ >:**iM H5 7 lmg£5"h y-t Ho 

*-*>&?&0. 5ml£iBTU 1 5£IB«#b&. 
f&lC 1 - (1 , h-*?*3-)V- 5- h'JX?;|/y'JM 
*>"\*^;W -7 3, 3 a, 4, 5, 6, 

7, 7 a-*^kFD^>f>-4-t>l 9 7mg<h 



(20) ft$¥6-25 039 

k2w?V>fyymmm-Z>Z-t\z&?)* (2- (3 
- t - 7*f JVy7x^yU W+y^P^y) - 
1,3-tfX- (t-^^x^yUW^y) 
-2 5-h'JX^I/y»iM^y-9, 1 0-t33l< 
X^-5.7,10 (19) -HJX>*5 0 7nglSfc. 
70 [0122] (2- (3- t-^;Vv7x-^->U>ll' 
*+v^D**i/) -1,3-fcfX- lt-??)VP7 
x^l/yUMty) -2 5 - h U i^y'JM^y 
-9.1 7,10 (19) -h»J 

X>$rh 7 tHD77>l OmlfcBfcU 77<fcfh 
^ ^^)V7 y^-OA^f h7tH077 >i§&£iIlA 

tab, «us*fl»A**-c»#bfc. ^an^y* 

20 2 - (3-tHD^y^Dfr» -1,25-ytH 
0*3/H^5>D>Sl 7 2mg#)fc. fS&*lfc2- (3 
-tHD^O^y) -l,2 5-ytHD^>e 
>Ds©tttt«tt* Xtt [^PBPa6 3» 1 0 7 9 2 



7P>h^-^M# 

(51) Int. CI. ■ HB«JIE^ /rf*9&S#^ FI 

C 0 7 C 69/732 Z 9279-4H 

C 0 7 D 261/20 

311/74 7252-4C 
// CO 7D 317/20 
317/46 
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